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Ｔｈｅｍoregeneralapplicationofthisnew3,5-cjs-selectivecatalyticapproachto
theasymlnetricl,3-dipolarcycloadditionofthenitronepossessingadiisopropylamide
moietytoYsubstitutedallylicalcoholswaSfilrtherexamined、Thiscatalyticstrategy
wasalsoapplicabletothecycloadditionofthenitronewitharangeofvsubstituted
allylｉｃａｌcoholstoaffbrdthecolTesponding3,4,5-trisubstitutedcycloadductswithhigh
regio-,diastereo-andenantioselectivities・Whenthemolaramountofallylicalcohol
wasincreasedtogetherwiththeproperamountsofdiethylzinc，iodineandpyridine
ﾉVLoxide，thechelnicalyieldbasedonthenitronecouldberemalkablyimproved、
Furthemore,thehigh-concentrationprotocolhasproventobeeffectivetoenhancethe
reactivityandselectivity・ThecycloadditionreactionsofnitronetoYLalkylsubstituted
allylicalcoholsproceededsmoothlytoaffbrdtheCorrespondingtrisubstituted
cycloadductswithcompleteenantioselectivities・Ｗｈｅｎestergroupwasintroducedto
YLpositionofallylicalcohol，ｔｈｅｅxcellentenantioselectivityupto９７％eewasalso
achieved
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Mechanisticaspectofthisasynnetｒｉｃｌ,3-dipolarcycloadditionreactionof
nitronebearinganamidemoietywasdiscussedIthasbeendemonstratedthatthe
nitronebearingabulkyalnidemoietyexistsasthe(Z)‐isomerbyX-raycrystallography・
cjs-StereochemstryofthecycloadductswasdetenninedbyNOEmeasurement・The
absoluteconfigurationsofthecycloadductsweredeternnedbythechemical
conPelationandX-raycrystallography,respectively・
Anovelchiralsystcmpossessingmulti-metalcentersutilizingtartaricacidester
asaclliralauxiliaryhasbeendesignedandrealizedinourlaboratory・IfreactantsA
andBwereboundtotwozincmetalcentersofthedialkoxidederivedfrolntartaricacid
ester，ｗｈｉｃｈｗｏｕｌｄｆｏｒｍａｒｉｇｉｄ５/5-filsedbicyclicdinucleatingstructure、The
reactantsAandBcouldbeactivatedbythezincs，andthesubsequentcycloaddition
wouldproceedinanenantioselectivelnannertoaffbrdtheconBespondingoptically
activeadduct．
|:二二二ReactantA 100ReactantB Ｒ100
。
Ｘ＝Ｙ＝Ligands
Basedonthisconcept,thetransitionstateofthepresentasynnetricl,3-dipolar
Cycloadditionreactionwaspostulated、Thenitroneandallylicalcoholwereboundto
twozinclnetalcentersofthedialkoxidederivedfromdiisopropyltartrate,ｗｈｉｃｈｃｏｕｌｄ
ｆｍｎａｒｉｇｉｄ５/5-fiJsedbicyclicdinucleatingstructure，Thereactantslnightbe
activatedbythezincs，andthesubsequentcycloadditionwouldproceedinan
enantioselectivelnannertoaffbrdtheopticallyactivecycloadditionproduct・The
stelicrepulsionbetweentheamidegroupofnitroneandestermoietyinDPTwould
disfavorbimetallic肌伽-transitionstatetoaffbrdthe3,5-t、"s-disubstituted
cycloadduct・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，nosignificantstencrepulsionexistsinthe
cycloadditionviaejm-transitionstate；asaresult，thecolTesponding
3,5-cis-isoxazolidinewasselectivelyobtainedTheplausiblecatalytiｃｃｙｃｌｅｏｆｔhis
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reactionwasalsoproposedtorationalizethepropermolaramountsofeachreagentwe
fOund
Besidesthel,3-dipolarcycloadditionreaction，Diels-A1derreactionisanother
importantcycloadditioninthisclassofconcertedreactions・Thepromisingresults
obtainedfbｒ1,3-dipolarcycloadditiontemptedustoapplythisstrategyhrthe
enantioselectiveheteroDiels-Alderreactionwithnitrosocompoundasadienophileby
theuseoftartaricacidesterasachiralauxiliary・Awiderangeofnitrosocompounds，
whichcontainanoxygen-nitrogenbondsimilartonitrones，ｈａｖｅｂｅｅｎｐｒｏｖｅｎｔｏｂｅ
ｕｓefilldienophilestowardcolUugatｅｄｌ,3-dienestoafforddihydro-1,Z-oxazine
derivatives、
６
〆OheteroDiels-AIder5／、､１＋
一一Ｆ‐←ベ
０
１１
Ｎ､Ｒ こ;ロ４
R=alkyl,a｢yl,acyLsuIfonyletc.
ApplicationofheteroDiels-A1derreactioninthesynthesesofnaturalproducts
andpreparationofusefUlsyntheticintennediateshasbeenstudiedextensively、In
spiteofthegreatpotentialofthissyntheticmethodology,developmentofasymlnetlic
heteroDiels-A1derreactionofnitrosocompoundwasfbralongtilnerestrictedtoonlya
fewexamples、A11ofthereseaIchperfbnnedhas,however,beenondiastereoselective
reactionofnitrosocolnpoundspossessingachiralauxiliarythatimpliesopticallyactive
substrates、Tothebestofourknowledge,enantioselectiveheteroDiels-Ａ１derreaction
ofarylnitrosodienophilehasnotbeenreportedsofar・
hthesecondpartofthepresentresealCh，anewenantioselectivehetero
Diels-Alderreactionofnitrosocompoundwithdienolwasdisclosedinthepresenceof
tartaricacidesterasachiralauxiliaryltwasfoundthattheregioselectivityofthe
reactioncouldbeeffectivelysteeredbyusingtherigidcyclicdiene,andthecomplete
regioselectivitywasachievedwhenl-hydroxymethyl-1,3-cyclohexadienewasusedasa
dienecomponent・Theenantioselectivityofthecycloadditionreactionwashighly
dependentonthestericenvironmentprovidedbychiraltartaricacidesterandsolvating
power・Thereactionofnitrosobenzenewithl-hydroxymethyl-1,3-cyclohexadiene
proceededreadilyｔｏｐｒｏｖｉｄｅｔｈｅcolTespondingbicyclicdihydro-1,2-oxazinein
completeregioselectivityandhighenantioselectivityｏｖｅｒ９０％ｅｅｂｙchoosingthe
bulkytartaricacidesterasachiralauxiliaryandtheuseofbulkyetherassolvent、
１)〃PrZnBr
HO､〆CO2もｕ２)jPr2ZnＭ５工 ＯＨCO2セロ3)０－Ｍ
４)PhN=０
０°Ｃ,20h,buOMe
Ｈ
91％ｅｅ
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学位論文審査結果の要旨
本学位論文に対して，各審査委員が参考論文等の関連資料を含めた予備審査を行い，さらに平成１５年２
月５日の口頭発表における質疑応答（最終試験に代える）の結果を踏まえ，同日開催された審査委員会にお
いて以下の通り判定した。
本論文は，酒石酸エステルを不斉源として用いる位置，ジアステレオ及びエナンチオ選択的な１，３－双極
子付加還化反応並びにニトロソ化合物のへテロデイールス・アルダー反応について述べている。即ち，酒石
酸エステルの二つのヒドロキシル基を亜鉛アルコキシドとした二核キラル反応場を設計し，（１）かさ高いア
ミド置換基を有するニトロンの種々のアリル型アルコールへの触媒的不斉１，３－双極子付加環化反応，（２）
ニトロソ化合物とジエノールとの間の不斉へテロディールス・アルダー反応について検討し，いずれも完全
な位置及びジアステレオ選択性と９０％ｅｅ以上という極めて高いエナンチオ選択性を実現した｡特に後者の反
応はニトロソ化合物を用いる不斉へテロディールス・アルダー反応の最初の例となった。このように本論文
は，酒石酸エステルを不斉源として活用する二核キラル反応場の設計が不斉炭素を有する医薬品や農薬など
の化合物の有効な合成手法になることを示しており，関連分野の発展に大きく貢献する成果を挙げているこ
とから，博士（理学）の学位を与えるに充分値するものと判定した。
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